Brazil, molecular phylogeny, morphology, new species, Pronophilina, taxonomy Correspondence J Lorenc-Brudecka, Nature Education Centre, Jagiellonian Univ, ul. Gronostajowa 5, 30-387 Kraków, Poland; j.lorencbrudecka@uj.edu.pl The genus Praepedaliodes Forster, 1964, the only representative of the mega-diverse mostly Andean Pedaliodes complex lineage in the Brazilian Atlantic Forest, is revised. Prior to this study, four species were known, P. phanias (Hewitson, 1862), P. granulata (Butler, 1868), P. amussis (Thieme, 1905) and P. exul (Thieme, 1905) . Here, a further six are described, all from SE Brazil, expanding to 10 the number of species in this genus. Lectotypes are designated for P. phanias, P. granulata and P. amussis. The genus is most diverse in the Serra da Mantiqueira (São Paulo, Rio de Janeiro, Minas Gerais) and in the Serra Geral (Paraná, Santa Catarina) with seven species occurring in both ranges. Praepedaliodes phanias is the most widespread species and the only one found in the western part of the Atlantic Forest; only this species and P. duartei Dias, Dolibaina & Pyrcz n. sp. occurring to near sea level. Other species, P. zaccae Dolibaina, Dias & Pyrcz n. sp., P. francinii Freitas & Pyrcz n. sp., P. sequeirae Pyrcz, Dias & Dolbaina n. sp., P. landryi Pyrcz & Freitas n. sp. and P. pawlaki Pyrcz & Boyer n. sp. are strictly montane and the highest species richness is reached at 1400-1800 m. One species, P. sequeirae n. sp., is a narrow endemic found only at timberline in the Agulhas Negras massif above 2300 m. Immature stages are described for two species, P. phanias and P. landryi n. sp. Molecular data (barcode region of cytochrome oxidase, subunit I) and adult morphology, including male and female genitalia, support the genus as monophyletic, belonging to a predominantly Andean clade of the Pedaliodes Butler, 1867 complex. Morphological evidences, in particular female genitalia comparative analysis, indicate the genera Physcopedaliodes Forster, 1964 and Panyapedaliodes Forster, 1964 as possibly the closest relatives to Praepedaliodes. Molecular data are inconclusive in this respect.
Introduction
The subfamily Satyrinae is a cosmopolitan group of brushfooted butterflies (Nymphalidae) with at least 2500 known species, and the highest taxonomic diversity reported in the tribe Satyrini is found in the neotropical region (Peña et al 2006 , Pyrcz 2010 . Neotropical Satyrini segregate into two apparently monophyletic subtribes (Peña et al 2006) : (1) the predominantly lowland Euptychiina (with the notable exception of the strictly montane genus Forsterinaria Gray, 1973) and (2) the nearly exclusively montane Pronophilina (Pyrcz 2010) . The status, tribal or subtribal, of some neotropical genera, such as Manataria Kirby, [1902] , Oressinoma Doubleday, [1849] , Calisto Hübner, [1823] and Diaphanos Adams & Bernard, 1981 in particular, remains a debatable issue (see Viloria 1994 , 2003 , Peña et al 2006 . Pronophilina, with some 45-50 genera and over 550 described species (and at least 50-80 more identified and to be described), largely dominate in terms of species richness and abundance in the cloud forests of the Andes and the peripheral mountain ranges of Sierra Nevada de Santa Marta, the Venezuelan Cordillera de la Costa and the Sierra de Talamanca in Costa Rica and Panama (Adams 1985 , Pyrcz 2010 . The Euptychiina, with over 400 described species, constitute the most speciose group of Satyrinae in the Amazonian basin lowlands and the Andean foothills (Lamas 2004 . Only six genera of Pronophilina occur exclusively outside from the AndesDrucina Butler, 1872 in Mesoamerica, Arhuaco Adams & Bernard, 1977 in the Sierra Nevada de Santa Marta and in Mesoamerica, Protopedaliodes Viloria & Pyrcz, 1994 in the Guyana Shield, and three genera confined to SE BrazilFoetterleia Viloria, 2004 , Eteona Doubleday, 1848 and Praepedaliodes Forster, 1964 (the latter two marginally penetrating into neighbouring Uruguay, Paraguay and Argentina). Foetterleia and Eteona are monobasic with remote, and still only superficially researched affinities with the Andean taxa, especially the latter one (Freitas 2002) . Therefore, in the mountains of SE Brazil, the subtribe Pronophilina is severely underrepresented compared to the Andes, and even to Mesoamerica, and its ecological niche is taken over by the Euptychiina which show a huge generic and species diversity in the cloud forests of this region. Several genera of Euptychiina have undergone important adaptive radiations in the Brazilian Atlantic Forest, including Moneuptychia Forster, 1964 and Carminda Ebert & Dias, 1997 (Freitas 2007 , Dias 2011 .
The only genus of Pronophilina which has witnessed some radiation in the mountains of SE Brazil, Praepedaliodes, was erected by Forster (1964) in his monumental taxonomic work on neotropical Satyrinae, alongside many other genera separated from the species-rich (>200 species) Pedaliodes Butler, 1867 complex. Praepedaliodes was described based exclusively on male genital characters, and Forster (1964) pointed out the following diagnostic characters: (1) a stout uncus, (2) a short subuncus (i.e. "gnathos"), (3) a long and thin aedeagus and (4) characteristically shaped valves. So far, four species of Praepedaliodes have been described, three of which are known only from SE Brazil, namely P. exul (Thieme, 1905) , P. granulata (Butler, 1868) , P. amussis (Thieme, 1905) , and P. phanias (Hewitson, 1862) , a widespread species also found in Uruguay, northern Argentina and eastern Paraguay. All four species of Praepedaliodes were described over a hundred years ago, with P. phanias and P. granulata in the nineteenth century and P. exul and P. amussis in early twentieth century (Thieme 1905) . Such a timeframe might imply that the species catalogue of the genus Praepedaliodes is complete. The research carried out by the authors of this paper shows, however, that this is far from reality. Recent sampling and taxonomic studies reveal that the total number of extant species of Praepedaliodes is more than double than that previously thought. Most surprisingly, most of the newly identified species occur in the vicinity of large Brazilian cities, São Paulo, Curitiba and Rio de Janeiro, and have been found in museum drawers misidentified among the four previously described species. These discoveries emphasize how much work remains to be done on the butterflies of even apparently well-known faunal regions of South America. In this paper, a review of the taxonomy and distribution, and a preliminary examination of the relationships among the species within the genus Praepedaliodes are provided.
Material and Methods

Material
A total of 639 male and 212 female specimens of all ten extant species of Praepedaliodes were examined (Figs 1 to 13). Types of all the taxa described prior to this study were examined in MfN, NHMUK and ZSBS.
Rearing
Fertile eggs were obtained from wild-captured females, which were confined in plastic bags along with leaves of several potential host-plants (species of small leaved bamboos) and put under a source of heat (40W incandescent lamp). The intense heat triggers in most females the behaviour of laying eggs. The eggs were laid on the leaves and/or scattered on the plastic bag. Larvae were reared in plastic containers cleaned daily, with fresh plant material provided every 2 or 3 days. Data were recorded on behaviour and development time for all stages (Figs 14, 15) . Dry head capsules and pupal cases were retained in glass vials. Immature stages were fixed in Kahle-Dietrich solution when the number of specimens was sufficient. Voucher specimens of the immature stages were deposited at the ZUEC-AVLF.
Measurements were taken and general aspects of morphology were observed using a Leica®MZ7.5 stereomicroscope equipped with a micrometric scale. Egg size is presented as height and diameter, and head capsule size is the distance between the most external ocelli (as in Freitas 2007 . Terminology for early stages descriptions followed García-Barros & Martín (1995) for eggs and Stehr (1987) for larvae and pupae.
Morphology
Male and female genitalia were removed from abdomens soaked in 10% KOH solution for 5-10 min. The same procedure was used for examination of head parts. Subsequently, abdomens were preliminarily cleaned out of soft tissue in water in order to expose genital parts. Female abdomens were stained in chlorazol black in order to identify soft genital parts. Dissected genitalia were cleaned using 90 and 95% ethanol solutions. A Nikon digital camera DS-Fi1 and an Olympus SZX9 stereomicroscope were used for taking pictures of the dissections, which were then processed in Combine ZP and Corel PHOTO-PAINT X3 programs to enhance focus and improve quality (Figs 5 to 12) . Genital dissections were kept in glycerol vials pinned under corresponding specimens. Male genital terminology follows largely Klots (1956) and Razowski (1996) . Female genital morphology follows Coutsis (1983) who was the first author who examined in detail female genitalia of Palearctic Satyrini, and suggested new terms for several morphological structures, including the subdivision into proximal, median and distal units. Wing preparation was performed by soaking in hot 10% KOH solution and subsequently by removing dorsal and ventral scales. Wing slides were photographed and preserved in glycerol (Fig 13) .
Genetic divergence and phylogenetic inference
Total genomic DNA was isolated from 58 individuals of Praepedaliodes species using Invisorb® Spin Tissue Mini Kit (STRATEC Molecular, Germany). The mitochondrial DNA (mtDNA) gene cytochrome oxidase subunit I (COI, 1499 bp) was sequenced, including the barcode region proposed by Hebert et al (2003) , which is the 5′ portion of the COI (658 bp), according to published protocols (Wahlberg & Wheat 2008) . Sequences were aligned with all sequences available for Praepedaliodes genus in Genbank, with 14 individuals as outgroups, 12 of which belonging to eight genera of the Pedaliodes complex, one belonging to the genus Pseudomaniola Röber, 1889 (a representative of another clade of the subtribe Pronophilina), and one belonging to the genus Atlanteuptychia Freitas, Barbosa & Mielke, 2013, a representative of the subtribe Euptychiina, considered as sister group of Pronophilina (Table 1) . The final matrix comprised 73 individuals of the ten species of Praepedaliodes, and the mentioned outgroups. Bayesian analyses (BI) were carried out using the program MrBayes 3.2 (Ronquist et al 2012) on the CIPRES portal (Miller et al 2010) . The model-jumping feature of the program was utilized, thereby sampling all possible GTR submodels according to their posterior probability (Ronquist et al 2012) . The gamma parameter was also included to allow site rate variation. Four simultaneous chains were run for 10 × 10 6 generations for two runs, sampling trees every 1000 cycles. The first 2500 trees were discarded as "burn in" based on when the runs had converged and reached equilibrium. The convergence of the likelihood traces of the independent runs was assessed with TRACER v1.5, and the ESS (effective sample size) values were verified to be above 300 for all parameters, which indicates that they were sufficiently sampled to estimate their posterior distributions (Drummond et al 2006) .
Pairwise genetic distances between individuals (based on barcodes only) (Table 2) were calculated using MEGA v. 6.0 (Tamura et al 2013) , under Kimura two-parameter (K2P) model of nucleotide substitution (Kimura 1980) , and the frequency distribution of genetic divergence was plotted using pairwise values.
Study Area
The study area extends over the entire territory covered by the Atlantic Forest (Mata Atlântica), a terrestrial biome and region which extends along the Atlantic coast of Brazil from state in the north to Rio Grande do Sul state, and northern Uruguay in the south, and inland as far as Paraguay and Misiones Province in Argentina. It is a very varied biome and comprises several ecoregions, including tropical and subtropical moist broadleaf forests, tropical and subtropical grasslands, savannas, and shrublands, sand dunes and mangrove forests (Morellato & Haddad 2000) . This study is concerned exclusively with three of these ecoregions: tropical moist forests that receive more than 2000 mm of rain a year including Lowland Tropical Moist Forests, Submontane Tropical Moist Forest, and Montane Tropical Moist Forest extending at higher altitude, above 800-1200 m across mountains and plateaus of southern Brazil. The Atlantic forest is a region of high endemism for plants and animals, but over 85% of the original area has been deforested, threatening many plants and animals with extinction (Ribeiro et al 2009) .
Results
Systematic overview
Praepedaliodes Forster, 1964 Praepedaliodes Forster, 1964 Miller, 1968: 116; Adams, 1986: 276; Viloria & Pyrcz, 1994: 347; Lamas et al, 2004: 214; Pyrcz, 2010: 215, 242 . Type species: Pronophila phanias Hewitson, 1862, by original designation
Generic diagnosis
General appearance, including wing shape, venation pattern and head morphology similar to Pedaliodes and other genera of the Pedaliodes complex. Androconial patch covering median one-fourth to one-third FWD wing surface larger than in other genera of the Pedaliodes complex, except Panyapedaliodes Forster, 1964 and Praepronophila Forster, 1964 . Male genitalia with characteristic, ventrally constricted uncus near base (marginally in P. amussis and P. sequeirae Pyrcz, Dias & Dolibaina n. sp.), stout subunci, in some species with a wide base, extending to 2/3 of uncus length, more massive than in Pedaliodes and in other genera of this complex; slender valva with more than one, and generally with several dorsal sharp processes or serrations, not found in any other genus of the Pedaliodes complex (except in P. amussis whose dorsum is smooth, and P. sequeirae n. sp., which has a single massive dorsal process); aedeagus very long, thin and straight or slightly curved, similar to Panyapedaliodes which is however strongly curved in basal half, and differing noticeably from the contorted aedeagus of Pedaliodes and much shorter and/or thicker of other genera of the complex, or from the extremely slender and even longer aedeagus of Physcopedaliodes Forster, 1964 . Female genitalia proximal unit characterized by two, prominent lateral pocket-like folds with a rippled surface, not apparent in other genera of the Pedaliodes complex, compressed towards the entrance of ductus bursae; simple, slat-like lamella antevaginalis with smooth edges, enclosing from above the entrance to ductus bursae; strongly sclerotized ductus bursae between half and two-thirds length of corpus bursae, similar to Corderopedaliodes Forster, 1964 and Physcopedaliodes, but differing from the less sclerotized and generally shorter ductus bursae of Pedaliodes and other genera of the complex; entrance of bursa with a sclerotized bulbous structure, not apparent in other genera of the Pedaliodes complex; bursa copulatrix with two wide signa extending over half to two-thirds of its length. Sexual dimorphism slight, females generally larger with more contrasting colour patterns on wing undersides.
Praepedaliodes phanias (Hewitson, 1862) (Fig 4a-f, Fig 8c-f, 11c -h, 14a-p, 16a and 19) Pronophila phanias Hewitson, 1862: 6, pl. 3, fig 18 Pedaliodes phanias; Butler, 1867: 267 Praepedaliodes phanias; Forster, 1964: 152, figs 183, 184; D'Abrera, 1988: 852, 853, figs [1-2] ; Brown & Freitas 2000: 103; Lamas et al 2004: 214; Peña et al 2006: 37, 39 (Fig 1) , 40 (Fig 2) , 41 (Fig 3) 43 (Fig 5), 45 (Fig 7) ; Brown et al 2007: 472; Pyrcz, 2010: 242; Francini et al 2011: 65 Type 
Redescription
Male (Figs 4a, c, e, 16a ). Head. Antennae reaching 2/5 the length of costa, slender, dorsally medium brown, ventrally orange, naked except for some sparse whitish scales in basal one-fourth, club of 12-13 flagellomeres, slightly thicker than shaft, ventrally light orange; eyes chocolate brown and blackish brown, covered with rather short and dense black setae; labial palpi one and a half the length of head, dorsally and laterally covered with chestnut scales and ventrally with sandy yellow scales, very short on third segment. Thorax. Dorsally and ventrally black, sparsely hairy; patagia made of grey brown scales; tegulae covered with brown and golden scales; legs grey brown, femur covered with grey and brown scales, tibiae and tarsi covered with sandy yellow scales. Abdomen. Dorsally covered with dark brown, ventrally and laterally with greyish brown scales. Wings. FW (length: 21-29 mm) with a blunt apex and slightly situate outer margin, produced below apex; fringes short, grey; FWD uniform, varying between chestnut, medium and dark brown (becoming lighter in older individuals), lustrous, with a faint darker submarginal line; androconial patch a shade darker than the ground colour, apparent only in lighter individuals, large and elongated, extending along veins from discal cell distal edge to anal margin, entering slightly discal cell. FWV variable, from chestnut to taupe brown, but generally a shade lighter and duller than on the dorsal surface; a slightly lighter postdiscal to submarginal band extending distally from an irregular postdiscal line, enclosing a row of minute, faint and in some individuals not apparent milky white dots; some lilac scales in apical and subapical areas; a darker, chocolate brown area extending from the submarginal dark brown line to outer margin. HW oval with a scalloped outer margin; fringes short, grey brown; HWD uniform but of variable brown, from medium to dark and taupe, lustrous, sparsely hairy in median half and along anal margin. HWV varying from chestnut to taupe brown with some irregular dark brown patches, postdiscal line forms a characteristic distal notch on vein M 3 , in some individuals produced distally; a minute yellowish submarginal dot in cell CuA 1 -CuA 2 ; an irregular dark brown submarginal line, edged basally with some lighter, sandy yellow scales, not apparent in some individuals. Genitalia (Fig 8c-f ): Tegumen massive, triangular in lateral view, dorsum flat, slightly produced ventrally between subuncus base and pedunculus; uncus the length of tegumen dorsum, slender, ventrally strongly constricted near base, and slightly arched downwards in the middle, with a sharp tip; subunci massive, wide at base and strongly adhered to tegumen, gradually narrowing towards a sharp tip, three-fourths the length of uncus; pedunculus (syn. appendix angular) short; vinculum slender; saccus deep, the length of uncus, two times as wide as vinculum (understood as a combination of the ventral arm of the tegumen and the dorsal arm of the saccus) in lateral view; valva slender, the length of tegumen + uncus, gradually narrowing towards apex, with a series of protrusions and teeth-like processes along distal half of dorsal surface, of variable number and shape, none of which being significantly more prominent than the others, except for the pointed, upstanding subapical process which is generally longer than the remaining ones; aedeagus slender, the length of saccus + valva, arched, with a sharp tip, smooth, spoon-like at base; proximal opening one-third the length of aedeagus. Female (Figs 4 b, d , f, 11c-h). Lighter on both the upper and underside, especially with a much more contrasting and better patterned FWV and HWV with noticeable submarginal yellow dots and much better defined postdiscal and submarginal lines. Genitalia (Figs 11c-h ). Genitalia strongly compressed laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with short, and delicate hair; proximal unit, in lateral view, consisting of a well- sclerotized slat-like, smooth lamella postvaginalis and two, rather weakly sclerotized prominent lateral pocket-like folds with a delicately rippled surface, compressed towards the entrance of ductus bursae; median unit with a slat-like, strongly sclerotized, lamella antegavinalis with smooth edges, merged ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a shallow concavity; ductus bursae two-thirds the length of corpus bursae, tubular, strongly sclerotized, compressed in the middle, entrance of bursa with a strongly sclerotized bulb in ventral position; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over two-thirds of its length.
Immature stages
The following descriptions and measurements are based on material reared from a female from Serra do Japi, Jundiaí, São Paulo. Additional material from the same place and from Campinas, São Paulo, gave similar results. Egg (Fig 14a, b) . Spherical, cream, smooth, with a reticle of thin vertical and transversal ridges barely visible under microscope. Height 1.10-1.30 mm (mean = 1.22 mm; SD = 0.076 mm; n = 5); diameter 1.00-1.12 mm (mean = 1.09 mm; SD = 0.052 mm; n = 5). Duration 4-6 days (n = 20).
First instar (Fig 14c, d ). Head capsule width 0.70-0.76 mm (mean = 0.74 mm; SD = 0.020 mm; n = 6); head scoli 0.08-0.10 mm (mean = 0.097 mm; SD = 0.008 mm; n = 6). Head capsule dark brown, with enlarged chalazae, bearing a pair of short dark brown scoli on vertex, each with two long narrow setae. Third stemma larger than the other stemmata. Body light green with the last abdominal segments gradually changing to reddish, smooth, with white longitudinal stripes; caudal filaments very short. Setae light brown and elongated. Second instar (Fig 14e, f) . Head capsule width 1.04-1.12 mm (mean = 1.09 mm; SD = 0.028 mm; n = 6); head scoli 0.26-0.30 mm (mean = 0.28 mm; SD = 0.018 mm; n = 6). Head brown with two diverging short scoli on vertex. Body brown, greenish laterally, striped longitudinally with white and reddish; caudal filaments short. Legs and prolegs light brown. Maximum length 11 mm. Duration 4 days (n = 15).
Third instar (Fig 14g, h ). Head capsule width 1.50-1.60 mm (mean = 1.57 mm; SD = 0.045 mm; n = 6); head scoli 0.40-0.46 mm (mean = 0.44 mm; SD = 0.025 mm; n = 6). Head dark brown, light brown on vertex, with two diverging very short scoli on vertex. Body reddish brown, laterally striped with light brown and white; caudal filaments short. Legs and prolegs light brown. Maximum length 17 mm. Duration 4-5 days (n = 15). (Fig 14i, j) . Head capsule width 2.16-2.30 mm (mean = 2.23 mm; SD = 0.060 mm; n = 6); head scoli 0.60-0.70 mm (mean = 0.64 mm; SD = 0.039 mm; n = 6). Head dark brown, light on vertex, with two diverging very short scoli on vertex. Body light brown, laterally striped with beige and white, with a discreet subdorsal zig-zag pattern from A1 to A6; caudal filaments short. Legs and prolegs light brown. Maximum length 24 mm. Duration 5-6 days (n = 15). (Fig 14k, l) . Head capsule width 3.08-3.39 mm (mean = 3.14 mm; SD = 0.157 mm; n = 6); head scoli 0.89-1.08 mm (mean = 0.99 mm; SD = 0.077 mm; n = 6). Head brown, light brown on vertex, with two diverging short scoli on vertex. Body light brown, laterally striped with beige and white, with a discreet subdorsal zig-zag pattern with light green patches from A1 to A6; caudal filaments short. Legs and prolegs brown. Maximum length 37 mm. Duration 9-11 days (n = 10). Pupa (Fig 14m, n, o ). Elongate; mostly beige; conspicuous pointed diverging ocular caps; cremaster light brown; dorsal abdomen with conspicuous transversal protruding ridge on segment A3. Total length 17 mm (n = 6). Duration 8-9 days (n = 5).
Fourth instar
Fifth (last) instar
Comments
Praepedaliodes phanias is the most widely distributed species of the genus. It occurs not only throughout most of southeastern and southern Brazil but also in eastern Paraguay, northern Argentina (Misiones) and Uruguay (Biezanko et al 1957) (Fig 19) . It is more tolerant of anthropogenic activity than other congeners and persists wherever its bamboo host plants of the genus Chusquea exist. It possibly also feeds on secondary grasses, as it is present locally in city gardens and pastures. It is the only species of Praepedaliodes, alongside its closest relative P. duartei Dias, Dolibaina & Pyrcz n. sp., and indeed the only tropical species of Pronophilina to reach almost sea level in southeastern and southern Brazil and in Argentina. Praepedaliodes phanias is common and produces occasional population outbreaks when it is one of the dominant species in its environment. From this perspective, it can be compared ecologically to Pedaliodes manis (C. Felder & R. Felder, 1867) in the northern Andes, Panyapedaliodes drymaea (Hewitson, 1858) in Colombia and Ecuador and Pedaliodes palaepolis (Hewitson, 1878) in Peru.
Viloria (unpublished data) separated from P. phanias two supposedly new allopatric species mostly based on male genitalia differences. The examination of the available material, including specimens examined by the above cited author deposited in the NHMUK, shows, however, a great deal of variability in the male genitalia of P. phanias across the species geographic range. Consistent morphological characters supporting more than a single species could not be found. It is possible that further studies will demonstrate a more intricate geographical pattern and that stable subspecies could be identified, including the supposedly new taxa recognized by Viloria (unpublished data). This, however, requires more additional morphological, molecular, and ecological data than are currently available.
Praepedaliodes granulata (Butler, 1868) (Fig 2c, d, 5c, d, 10a, b and 20) Pedaliodes perperna C. Felder & R. Felder 1867 p. 468 (preocc. Pedaliodes perperna Hewitson, 1862 Pedaliodes granulata Butler, 1868: 173, pl. 4, fig 8; Kirby, 1871: 104; Thieme, 1905: 77, 79; Riley & Gabriel, 1924: 23; D'Abrera, 1988: 852, figs [9-10] Pedaliodes phanias form granulata; Weymer, 1912: 254, pl. 54 , row a (as P. phanias) Pedaliodes phanias var. granulata; Gaede, 1931: 497. Muscopedaliodes granulata; Forster, 1964: 154, fig 187 (male genitalia, erroneous) Praepedaliodes granulata; Adams, 1986: 276; Lamas et al 2004: 214; Pyrcz, 2010: 242 Type locality: "Bogotá, Colombia", [Brazil] Type material: Pedaliodes granulata Butler, 1868 was described based on an unstated number of specimens deposited in the NHMUK. One female syntype with the following labels is here designated lectotype to confirm the identity of the species: / Children's Sale, 40. 4.2 880 (2062a)/ BMNH type No. Rh 3968, Pedaliodes granulata Butl. ♀/ lectotype/ P. granulata Butler type/. Characteristic lectotype labels will be added to the specimen. 
Redescription
Male (Fig 2c) . Head. Antennae reaching 2/5 the length of costa, slender, dorsally dark brown, covered with rather sparse, minute, silver scales, ventrally orange-brown, mostly naked, except for a few basal flagellomeres with sparse milky white scales, club naked, of 14 flagellomeres, slightly thicker than shaft, ventrally light orange; eyes blackish brown, densely hairy; labial palpi two times the length of head, covered mostly with blackish hairy scales and hair, considerably longer ventrally, except for a lateral row of sandy yellow scales; collar with sandy yellow scales. Thorax. Black, covered with golden brown, long scales, tegulae as well; legs brown, tibiae and tarsi covered with grey-brown scales. Wings. FW (length: 28-30 mm) apex blunt, outer margin almost straight, slightly wavy towards apex; fringes mostly brown except for some sandy yellow scales in the interspaces; FWD uniform blackish brown, lustrous; androconial patch slightly darker than the ground colour, covering median one-third of wing surface, from discal cell distal edge to anal margin, entering discal cell. FWV cedar brown, lighter and duller than on the dorsal surface; a wave postdiscal line extending from costal margin to CuA 1 marked basally by dark brown scaling; thinner and less wavy, chocolate brown submarginal and marginal lines; apical area dusted with grey brown scales. HW oval with an undulated outer margin; fringes mostly grey brown, with some sandy yellow, sparse scales; HWD uniform blackish brown, lustrous, sparsely hairy in median half and along anal margin. HWV colour pattern marbled, composed of various shades of brown scales, none of which predominates, except for a concentration of chocolate brown scales in postmedian area, making up an irregular postdiscal line extending from costal to anal margin, shallowly, yet noticeably incurved basally in space CuA 1 -CuA 2 , and a chocolate and golden brown submarginal line; in some individuals a series of minute whitish submarginal dots, one in each space, in others not apparent. Abdomen. Dorsally covered with dark brown scales, ventrally and laterally with greyish brown scales. Genitalia (Fig 5c, d) . Tegumen compressed and elongated in lateral view, dorsum gently arched; uncus two-thirds the length of tegumen dorsum, slender, ventrally slightly constricted near base, and slightly arched downwards in the middle, with a subacute tip; subunci parallel to uncus, slender, approximately the same width throughout, tip sharp; pedunculus short; vinculum wide, then gradually narrowing towards saccus base; saccus moderately deep, the length of uncus, as wide as vinculum in its widest part; valva the length of tegumen + uncus, wide in basal area, slender in distal two-thirds, with a series of prominent teeth-like processes on dorsal surface from base to distal two-thirds, then smooth, terminated with and prominent, sharp, upstanding subapical process, tip blunt; aedeagus slender, the length of saccus + valva, nearly straight, with a sharp tip, smooth, spoon-like at base, proximal opening two-thirds the length of aedeagus.
Female (Fig 2d) . Sexual dimorphism is slight and expressed in the larger size of the female (FW length: 30-33 mm) and the slightly lighter wing ground colour, chocolate brown instead of blackish and cedar brown. Genitalia (Fig 10a, b) . Genitalia flattened laterally in ventral view; papilla analis small, produced in the middle in lateral view, covered with dense and delicate setae; proximal unit, in lateral view, consisting of a weakly developed postvaginal lamella transforming gradually into two, rather well sclerotized prominent lateral pocket-like folds with a strongly rippled surface, compressed towards the entrance of ductus bursae; median unit with a wide, slat-like, strongly sclerotized, lamella antevaginalis with smooth edges, touching, but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, where producing a deep incision doubled with a shallow concavity; ductus bursae half the length of corpus bursae, tubular, strongly sclerotized, slightly compressed in the middle with a strongly sclerotized bulb in ventral position at entrance of bursa; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over two-thirds of its length.
Comments
There is considerable confusion about the identity and the type locality of Praepedaliodes granulata. In the original description, Butler (1868) stated that the species was already described by C. Felder & R. Felder (1867) under the name Pronophila perperna, however this name is preoccupied by Pronophila perperna Hewitson, (1862). He consequently did not describe in extenso a new species but merely quoted, actually imprecisely, C. Felder & R. Felder's (1867) description, stating "larger than P. proerna Hewits., the margins of the wings more deeply sinuated", and, in doubt, repeated the type locality specified by the Felders as "Bogota". Here, nevertheless, Butler's (1868) description is considered valid. There are two specimens of P. granulata at the NHMUK, a male with a locality label "Rio Gran." (possibly Rio Grande do Sul), and a female with no locality data, but previously recognized as a syntype by the curators of the NHMUK. The male is not considered a syntype of P. granulata, since the illustration in Butler's paper is of a female underside. This female specimen is here designated lectotype. The syntype of Pronophila perperna C. Felder & R. Felder 1867 is a male specimen. The correct identification of this species is difficult, especially because there are at least two other species with similar colour patterns but consistently different genital structure (P. phanias and P. duartei n. sp.), and thus there are numerous misidentifications in museums. In addition, Forster (1964) obviously misidentified this species as the genitalia he illustrated as belonging to P. granulata (Forster 1964: 154, fig 187) is closely similar to P. amussis, whereas those of true P. granulata are markedly different.
Praepedaliodes granulata females are the largest butterflies among Praepedaliodes alongside the females of P. duartei n. sp. Historical specimens have vague label data and are not helpful with the identification of the geographic range of P. granulata. Until recently P. granulata was known only from the Serra do Mar and the Serra da Bocaina in the São Paulo state. However, field research revealed its presence further south in Paraná and Santa Catarina. Praepedaliodes granulata does not seem, however, to occur in the parallel Serra da Mantiqueira (Fig 20) . Further sampling is needed to establish its range limits both to the north in Rio de Janeiro or even in Espirito Santo, and to the south of Santa Catarina. Praepedaliodes granulata occurs at low to intermediate elevations, mostly around 100-1200 m in very dense and well preserved forest where isolated patches of bamboo are present. It is reluctant to stray into open space, and whenever individuals of P. granulata have to cross a path or clearing, they fly fast and erratically, clearly looking alarmed. It is uncommon and rarely observed due to its shy behaviour and hardly accessible habitats.
Praepedaliodes duartei Dias, Dolibaina & Pyrcz n. sp. (Fig 2a, b, 8a 
Diagnosis
All brown upperside as in other sympatric congeners; differs from most Praepedaliodes by its considerably larger size, and more scalloped HW margins. The only species which matches its size is P. granulata, which is however darker, without any beige or grey pattern elements, and in addition P. duartei n. sp. presents a row of rather conspicuous FWV yellowish submarginal dots that are not apparent in P. granulata.
Description
Male (Fig 2a) . Head. Antennae reaching 2/5 the length of costa, slender, dark brown, ventrally orange, naked, club of 12 flagellomeres, only slightly thicker than shaft, ventrally orange; eyes chocolate brown, densely hairy; labial palpi two times the length of head, covered ventrally with blackish brown, and sandy yellow lateral hairy scales; collar of orange brown and dark brown elongated scales. Thorax. Dorsally and ventrally black, covered with rather sparse brown and golden scales, tegulae covered with brown scales with a dark blue sheen; legs brown, femur, tibia (covered with dense spines) and tarsus covered with brown and grey yellow scales. Wings. FW (length: 29-31 mm) with a blunt apex and straight outer margins, marginally truncate below apex; fringes very short, intermittently brown and sandy yellow; FWD uniform chocolate brown, lustrous; androconial patch a shade darker, large, covering median one-third of wing surface, from discal cell distal edge to anal margin, including distal half of discal cell. FWV dull, medium brown, lighter than on the dorsal surface; a sinuate, postdiscal darker brown line and a submarginal, thinner dark brown line; a series of faint, barely noticeable subapical, yellowish dots; some lilac scales in the apical area. HW rounded with an undulated outer margin; fringes very short, brown; HWD uniform chocolate brown, lustrous, sparsely hairy in basal and postbasal area. HWV dull, medium brown, liberally speckled with chocolate brown scales, with a sinuous postdiscal line edged basally with chocolate brown, distinctly outcurving in cell M 2 -M 3 , and a chocolate brown marginal areas. Abdomen: black, dorsally covered with dark brown, ventrally and laterally with grey brown scales. Male genitalia (Fig 8a, b) . Tegumen massive, triangular in lateral view, dorsum slightly arched; uncus the length of tegumen dorsum, slender, ventrally strongly constricted near base, and slightly arched downwards in the middle, with a sharp tip; subunci massive, wide at base and strongly adhered to tegumen, gradually narrowing towards a sharp tip, three-fourths the length of uncus, lifted upwards; pedunculus short and wide; vinculum slender; saccus deep, the length of uncus, two times as wide as vinculum in lateral view; valva slender, the length of tegumen + uncus, only slightly wider at base than towards apex, with a series of sharp processes along distal half of dorsal surface, of approximately the same size, except for the subapical process which is generally slightly longer than the remaining ones, apex blunt; aedeagus slender, longer than saccus + valva, nearly straight, with a sharp tip, smooth, spoon-like at base; proximal opening half the length of aedeagus.
Female (Fig 2b) . Sexual dimorphism is slight except for the consistently larger size (29-33 mm), lighter brown, and more prominent HWV speckling. Genitalia (Fig 11a, b) . Flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with sparse, short, and delicate setae; proximal unit, in lateral view, consisting of a wellsclerotized slat-like, smooth lamella postvaginalis extending into two, moderately sclerotized, prominent lateral pocket-like folds with a delicately rippled surface, compressed towards the entrance of ductus bursae; median unit with a slat-like, strongly sclerotized, lamella antegavinalis with smooth edges, touching but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a deep incision and a shallow concavity; ductus bursae half the length of corpus bursae, tubular, strongly sclerotized, wide and approximately the same width throughout, entrance of bursa with a strongly sclerotized bulb in ventral position; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over two-thirds of its length.
Etymology
This species is dedicated to the Brazilian entomologist Dr. Marcelo Duarte, curator of Lepidoptera from Museu de Zoologia da Universidade de São Paulo (MZUSP).
Comments
Praepedaliodes duartei n. sp. has arguably the most unusual distribution pattern of all Praepedaliodes. It is found exclusively along the Atlantic coast, and as suggested by some label data, at atypically low elevations for this genus. Reliable collecting data are, however, very few and geographically scattered (Fig 21) . The largest known series comes from a local collector who worked for Staudinger in Joinville, Santa Catarina. Other data are consistent with low elevations, with one confirmed report (200 m) from southern Bahia, being also the northernmost known locality for the genus. Praepedaliodes duartei n. sp. is most closely related to P. phanias as indicated by both molecular and morphological data. The two species share massive subunci, a unique character within the genus, and similar valva, which are slender and bear several small teeth-like dorsal processes. However, P. duartei n. sp. is much larger than P. phanias, which is more obvious in the females, matching in size the other second largest member of Praepedaliodes, P. granulata. The two species, P. granulata and P. duartei n. sp., are locally sympatric.
Praepedaliodes amussis (Thieme, 1905) (Fig 1a, b, 5a , b, 10c, d, 16e, f and 22) Pedaliodes amussis Thieme, 1905: 77, 78-79, pl. 3, fig 22; Weymer, 1912: 254, pl. 54, row a; Zikán, 1928: 8; Gaede, 1931: 488; D'Abrera, 1988: 851, fig [1 Type material: Pedaliodes amussis Thieme, 1905 was described based on an unstated number of male and female specimens. One male syntype, deposited at the ZSBS, with the following labels is here designated lectotype to confirm the identity of the species / Kolumbia, Prov. Cauca, Tolima, Sammlung L. Martin / ex coll. Erhardt /. Characteristic lectotype labels will be added to the specimen. 
Redescription
Male (Fig 1a, 16f) . Head. Antennae reaching 2/5 the length of costa, slender, dorsally blackish brown, covered with black scales becoming sparser towards club, ventrally orange, mostly naked, except for a few basal flagellomeres with a few sparse snow white scales, club mostly naked, with 12 flagellomeres, slightly thicker than shaft, dorsally brown orange, ventrally light orange; eyes blackish brown, densely covered with short setae; labial palpi two times the length of head, covered mostly with blackish scales and hairy scales, considerably longer ventrally, except at the base and along lateral sides where covered with sandy yellow scales; collar with black elongated scales. Thorax. Dorsally and ventrally black, sparsely scaly, tegulae covered with brown and golden scales; legs black, femore covered with blackish scales, tibiae and tarsi with brown and, predominantly with sandy yellow scales. Wings. FW (length: 26-29 mm) with a subacute apex and straight outer margins, produced below apex; fringes dark brown at vein ends, sandy yellow scales in the interspaces; FWD lustrous, varying between uniform chestnut and dark brown; androconial patch not darker than the ground colour, compact, covering median one-fourth of wing surface, from discal cell distal edge to anal margin, entering discal cell. FWV taupe brown, with an overcast of chocolate brown in basal half and in the submarginal area; grey with sparse sandy yellow scaling along costal margin; black along distal margin; subapical, apical and marginal area from apex to vein CuA 2 dusted with snow white scales; a row of five milky white postdiscal dots from R 5 -M 1 to CuA 1 -CuA 2 . HWD uniform varying between chestnut and dark brown, lustrous, sparsely hairy in median half and along anal margin. HWV black, grey and snow white with a concentration of black in median area, and more prominent white scaling along outer and costal margin, forming two costal streaks, postbasal and median; a row of five to six submarginal milky white minute dots. Abdomen. Black, dorsally covered with dark brown, ventrally and laterally with brown and sandy yellow scales. Male genitalia (Fig 5a, b) . Tegumen subtriangular in lateral view, dorsum flat, elongated vertically which is noticeable in the distance between subuncus base and pedunculus, same as tegumen dorsum length; uncus marginally shorter than tegumen dorsum, slender, ventrally slightly constricted near base, almost straight, with an acute tip; subunci slender, about the same width throughout, with sharp tip, twothirds the length of uncus; pedunculus pointed, prominent; vinculum wide; saccus deep, the length of uncus, same width as vinculum in lateral view; valva slender, slightly shorter than the length of tegumen + uncus, almost the same width throughout, with a smooth dorsum except for a single prominent, acute subapical process pointing distally, tip elongated and sharp; aedeagus slender, marginally longer than length of saccus + valva, almost straight, with a sharp tip, smooth, spoon-like at base; proximal opening two-thirds the length of aedeagus.
Female (Fig 1b, 16e) . Sexual dimorphism expressed in the lighter wing colours than of the male, similar size (FW length: 26-29 mm), dorsally chestnut with a darker distal margin; FWV with a light orange brown area extending from postdiscal to submarginal lines. HWV also considerably lighter with a white postdiscal-submarginal beige band, and a larger white midcostal streak. Genitalia (Fig 10c, d) . Compressed laterally in ventral view; papilla analis small, gently rounded in lateral view, covered with numerous and delicate setae; proximal unit, in lateral view, consisting of a weakly sclerotized, narrow lamella postvaginalis extending into two, moderately sclerotized, prominent lateral pocket-like folds with a several parallel incisions strongly compressed towards the entrance of ductus bursae; median unit with a slat-like, rather narrow but strongly sclerotized, lamella antevaginalis with smooth edges, merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a shallow concavity; ductus bursae two-thirds the length of corpus bursae, tubular, strongly sclerotized, compressed in the middle, entrance of bursa slightly more sclerotized dorsally; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over two-thirds of its length.
Comments
The identity of P. amussis is not in doubt as this species is very characteristic and clearly illustrated by Thieme (1905) . Viloria (unpublished data) indicates that the specimen curated in the ZSBS from the collection of Robert Erhardt is a syntype of Pedaliodes amussis. Even though the first choice of Thieme's types and specimens of Neotropical Satyrinae were acquired by the MfN, most of his collection were sold to various collectors. Erhardt was an active collector at this time and his collection was later acquired by the ZSBS (Horn et al. 1935 (Horn et al. -1937 ; furthermore, Erhardt's specimen and label data agrees perfectly with Thieme's original description. Although unlikely, additional syntypes may be still found at the MfN, as suggested by Horn et al. (1935 Horn et al. ( -1937 . The incorrect type locality specified as Cauca in Colombia generated a great deal of systematic confusion. Forster (1964) included this species in his Andean genus Muscopedaliodes Forster, 1964 , later synonymized with Panyapedaliodes by Adams (1986). Forster's original decision was not only based on biogeographical grounds but also on a male genitalia comparative study. Indeed, the genitalia of P. amussis differ from all other species of Praepedaliodes. The uncus and subunci are slender, and the valvae are elongated with one prominent dorsal process. These, combined with the long aedeagus and the speckled HWV pattern, are the characters of the genus Panyapedaliodes as identified by Forster (1964) and refined by Adams (1986) (Fig 12e) . The position of P. amussis in Praepedaliodes is upheld based on biogeographical and molecular evidence. Praepedaliodes amussis occurs in the Serra de Mantiqueira and the parallel Serra do Mar (Serra da Graciosa and Serra da Bocaina). It has not been reported, however, from the most northerly Serra do Caparaó, where other species also found in the Serra da Mantiqueira occur (Fig 22) . This species is not rare, and most individuals were observed at 1400-1600 m. This species occurs syntopically with P. francinii Freitas & Pyrcz n. sp. 
Praepedaliodes landryi
Diagnosis
All brown upperside as in other sympatric congeners; differs from P. pawlaki Pyrcz & Boyer n. sp. and P. francinii Freitas & Pyrcz n. sp. in the produced outer margin below apex; however, most notably it differs from other congeners in the HWV pattern, particularly in the chocolate brown ground colour, and the well-defined, wide, darker median band.
Description
Male (Fig 1e) . Head: Antennae reaching 2/5 the length of costa, slender, dark brown, ventrally orange, naked, except for a few basal flagellomere covered with sparse milky white scales, club naked, with 12 flagellomeres, slightly thicker than shaft, ventrally orange; eyes chocolate brown, densely setose; labial palpi two times the length of head, covered with brown sandy yellow hairy scales, with some yellow scales dorsally; collar with brown and golden elongated scales. Thorax. Dorsally and ventrally black, sparsely scaly, tegulae covered with brown and golden scales; legs brown, tibiae and tarsi covered with brown and sandy yellow scales. Wings. FW (length: 24-27 mm) with a subacute apex and outer margins straight but produced below apex; fringes intermittently brown and sandy yellow; FWD uniform seal brown, lustrous; androconial patch a shade darker, covering median one-fourth of wing surface, from discal cell distal edge to anal margin, marginally entering discal cell. FWV taupe brown, lighter and duller than on the dorsal surface; a shade darker median patch corresponding to the area covered by the androconial patch on the dorsum; a faint, sinuate dark brown submarginal line; in some individuals a minute yellowish subapical dot; HW oval with a gently undulating outer margin; fringes intermittently brown and sandy yellow; HWD uniform taupe brown, lustrous, sparsely hairy in median half and along anal margin. HWV chocolate brown with a darker basal and postbasal area, a wide median band with an irregular, outer edge, and a marginal area; a series of minute yellowish submarginal dots. Abdomen. Dorsally covered with dark brown, ventrally and laterally with taupe brown scales. Genitalia (Fig 6a-c) . Tegumen massive, triangular in lateral view, dorsum arched; uncus the length of tegumen dorsum, slender, ventrally strongly constricted near base, nearly straight, with a sharp tip; subunci stout, wide at base and strongly adhered to tegumen, gradually narrowing towards a sharp tip, three-fourths the length of uncus, gently lifted upwards; pedunculus short, wide ended with a sharp tip; vinculum slender; saccus moderately deep, the length of subunci, two times as wide as vinculum in lateral view; valva slender, marginally shorter than tegumen + uncus, only slightly wider at base than towards apex, with a series of sharp, spiny processes along distal half of dorsal surface, of roughly similar same size, quite variable among specimens, with the subapical process generally slightly longer than the remaining ones, apex blunt; aedeagus slender, marginally shorter than saccus + valva, gently bent in the middle, with a sharp tip, smooth, spoon-like at base; proximal opening half the length of aedeagus.
Female (Fig 1f, 16b, c) . The female is noticeably larger than the male (FW length: 27-30 mm) and its wings are differently shaped, wider and give the impression of being rounder, which is due especially to the convex FW outer margin. Wings colour patterns are similar, although generally the HWV pattern is slightly more contrasting. Genitalia (Fig 10g, h) . Flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with sparse, but rather stout and long setae; proximal unit, in lateral view, consisting of a weakly sclerotized narrow lamella postvaginalis transforming gradually into two, moderately sclerotized, massive lateral pocket-like folds with a strongly rippled surface, compressed towards the entrance of ductus bursae; median unit with a slat-like, wide and strongly sclerotized lamella antevaginalis with smooth edges, touching but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a deep incision and a shallow concavity; ductus bursae two-thirds the length of corpus bursae, tubular, sclerotized (but less so than in other congeners), wide and approximately the same width throughout, entrance of bursa with a sclerotized bulb in ventral position; ductus seminalis originating at the entrance of bursa; bursa copulatrix rounded, with two wide signa extending over twothirds of its length.
Immature stages
The following descriptions and measurements are based on material reared from one female from Paranapiacaba, Santo André, São Paulo. Additional material from the same place and from Campos do Jordão, São Paulo, gave similar results.
Egg (Fig 15a, b) . Spherical, light yellowish, smooth, with a fine ornamentation of small concavities barely visible under microscope. Height 1.20-1.24 mm (mean = 1.21 mm; SD = 0.018 mm; n = 5); diameter 1.20-1.22 mm (mean = 1.20 mm; SD = 0.009 mm; n = 5). Duration 7-8 days (n = 12). (Fig 15c, d) . Head capsule width 0.80-0.84 mm (mean = 0.82 mm; SD = 0.023 mm; n = 6); head scoli 0.06-0.10 mm (mean = 0.07 mm; SD = 0.015 mm; n = 6). Head capsule dark brown, with enlarged chalazae, bearing a pair of short light brown scoli on vertex, each with two long narrow setae. Third stemma larger than the other stemmata. Body light green, greenish dorsally, smooth, with a white longitudinal subdorsal stripe; caudal filaments very short. Setae light brown and elongated. Legs and prolegs light. Maximum length 6 mm. Duration 5-6 days (n = 20). (Fig 15e, f) . Head capsule width 1.06-1.20 mm (mean = 1.12 mm; SD = 0.050 mm; n = 6); head scoli 0.26-0.34 mm (mean = 0.30 mm; SD = 0.032 mm; n = 6). Head brown with two diverging short scoli light brown scoli on vertex. Body brown, striped longitudinally with white and light brown; caudal filaments short. Legs and prolegs light. Maximum length 11 mm. Duration 5 days (n = 15).
First instar
Second instar
Third instar (Fig 15g, h ). Head capsule width 1.60-1.80 mm (mean = 1.69 mm; SD = 0.091 mm; n = 6); head scoli 0.44-0.52 mm (mean = 0.47 mm; SD = 0.035 mm; n = 6). Head dark brown, light on vertex, with two diverging light brown short scoli on vertex. Body light brown, laterally striped with dark brown and white, greenish on dorsal thoracic segments, with a conspicuous subdorsal zig-zag pattern from A1 to A6; caudal filaments short. Legs and prolegs light. Maximum length 15 mm. Duration 7-8 days (n = 15). (Fig 15i, j) . Head capsule width 2.20-2.44 mm (mean = 2.38 mm; SD = 0.110 mm; n = 6); head scoli 0.60-0.70 mm (mean = 0.64 mm; SD = 0.034 mm; n = 6). Head dark brown, light brown on vertex, with two diverging light brown short scoli on vertex. Body light brown, laterally striped with dark brown and white, greenish on dorsal thoracic segments, with a conspicuous subdorsal zig-zag pattern from A1 to A6; caudal filaments short. Legs and prolegs light. Maximum length 22 mm. Duration 8 days (n = 12). (Fig 15k, l) . Head capsule width 3.39-3.64 mm (mean = 3.48 mm; SD = 0.116 mm; n = 4); head scoli 0.92-1.05 mm (mean = 0.96 mm; SD = 0.062 mm; n = 4). Head dark brown, slightly lighter on vertex, with two diverging dark brown short scoli on vertex. Body dark brown, with a discreet subdorsal zig-zag pattern with green patches from A1 to A6; caudal filaments short. Legs and prolegs brown. Maximum length 37 mm. Duration 9-11 days (n = 10). Pupa (Fig 15m-o) . Short; mostly brown; short pointed diverging ocular; cremaster brown; dorsal abdomen with paired pointed projections from A1 to A7. Total length 16-17 mm (n = 6). Duration 12-13 days (n = 5).
Fourth instar
Fifth (last) instar
Etymology
This species is dedicated to the Canadian entomologist, Dr. Bernard Landry, currently the curator of Lepidoptera at the Muséum d'Histoire Naturelle de la Ville de Genève, and specialist in the taxonomy of several families of Microlepidoptera, and the fauna of the Islands of Galápagos.
Comments
Praepedaliodes landryi Pyrcz & Freitas n. sp. is another widely distributed member of the genus. It is found in the northern Caparaó range, Serra da Mantiqueira and in several localities of the Serra do Mar, including the most southerly known locality for the genus, except for P. phanias, in São Francisco de Paula (Rio Grande do Sul) (Fig 23) . In the north, it flies at higher elevations (1400-1600 m) than in the south (900-1300 m). It is more seldom encountered in the field than some of its congeners, such as P. francinii n. sp. or P. pawlaki n. sp., but it is especially common in the type locality (Paranapiacaba, Santo André, São Paulo). However, it is more tolerant of disturbed areas and occasionally can be seen flying over pastures and forest clearings, which are 
Diagnosis
Wings upperside all brown, as in other sympatric congeners; it differs from the most similar P. pawlaki n. sp. in the straight FW outer margin and the subacute apex, slightly truncate below apex in P. pawlaki n. sp., which gives it the impression of a shallow concavity; it most notably differs from other congeners by the darker and more uniform HWV colour, compared to P. landryi Pyrcz & Freitas n. sp., and by the diagnostic HWV silver speckling and no clearly defined postdiscal line, the latter deeply incurved basally in space CuA 1 -CuA 2 in P. pawlaki n. sp., and forming a sharp notch along M 3 in P. landryi n. sp.
Description
Male (Fig 1c) . Head: Antennae reaching 2/5 the length of costa, slender, dorsally dark brown, ventrally orange, with sparse milky white scales at the base of each flagellomere, club naked, with 11 flagellomeres, slightly thicker than shaft; eyes chocolate brown, densely setose; labial palpi two times the length of head, covered with blackish hairy scales and laterally with some milky white scales; collar with taupe brown elongated scales. Thorax. dorsally and ventrally black, densely scaly, tegulae covered with taupe brown scales; legs black, tibiae and tarsi covered with sandy yellow scales. Wings. FW (length: 24-27 mm) with a subacute apex and straight outer margin, the impression of slight undulation produced by the intermittently brown and milky white fringes; FWD uniform taupe brown, lustrous; androconial patch a shade darker, covering median one-third of wing surface, from subapical area to anal margin, entering discal cell. FWV taupe brown, a shade lighter and duller than on the dorsal surface; a shade darker median patch corresponding to the area covered by the androconial patch on the dorsum; a few silver scales scattered on the apical area and along distal margin; marginal area a shade darker. HW rounded with a gently scalloped outer margin; fringes milky white from apex to vein M 3 , then brown to tornus. HWD uniform taupe brown, lustrous, slightly hairy in basal and postbasal area. HWV blackish brown with silver scales, liberal, sparse dotting of variable expression in different individuals, not forming any concentration or pattern except for a short mid-costal streak, in some individuals faint, and a row of slightly more noticeable submarginal dots; in some individuals the postdiscal -submarginal area a shade lighter. Abdomen. dorsally black, ventrally and laterally with grey scales. Genitalia (Fig 6d-f) . Tegumen massive with a flat dorsal surface; uncus three-fifths the length of tegumen dorsum, with a small basal ventral constriction, bent downwards in the middle, with a slightly uplifted, sharp tip; subunci massive, two-thirds the length of uncus, with a subacute tip; pedunculus moderately long; vinculum short, saccus straight and long, approximately the length of tegumen dorsum; valva slender, gradually narrowing towards apex, the length of tegumen + uncus, with a series of 5-7 sharp, spiny dorsal processes of variable length, the most prominent of which being invariably the subapical one, two times as long the second longest; aedeagus the length of valve + half the length of saccus, nearly straight and slender, with the proximal opening almost half its length, and a spiny apical crest.
Female (Fig 1d) . Sexual dimorphism is slight, size is nearly similar (FW length: 24-28 mm). The female differs in the slightly more rounded, and wider wings, a more scalloped HW outer margin, and the lighter, medium brown colour of both the dorsal and ventral wing surface, particularly on the HWV postdiscal area, which is dusted with even lighter, yellowish scales; and in the lack of the diagnostic to the male silver speckling of the HWV. Genitalia (Fig 10e, f) . Strongly flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with dense setae, some of which are considerably longer than the others; proximal unit, in lateral view, consisting of a weakly sclerotized lamella postvaginalis transforming gradually into two, strongly sclerotized, massive lateral pocket-like folds with a heavily rippled surface, slightly compressed towards the entrance of ductus bursae; median unit with a slat-like, strongly sclerotized, wide lamella antegavinalis with smooth edges, touching but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a narrow and deep incision and a shallow, barely marked concavity; ductus bursae three-fifths the length of corpus bursae, tubular, strongly sclerotized, wide and slightly compressed in the middle, entrance of bursa with a strongly sclerotized bulb in ventral position; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over three-fifths of its length.
Etymology
Dedicated to the Brazilian lepidopterist, Dr. Ronaldo Bastos Francini, from Santos, São Paulo State, Brazil, whose major contribution has been in the taxonomy, ecology and biology of Neotropical Acraeini (Nymphalidae). Dr. Francini was the first scientific advisor of the second author (AVLF) and had strong influence in his biological career.
Comments
This species has a rather large distribution. It is found in all three widely separated high elevation mountain ranges of south and southeastern Brazil, Caparaó, Mantiqueira and Serra do Mar (Fig 24) . The specimens found in the south part of Serra do Mar (Serra Geral) are darkest and least patterned with pale markings but otherwise there is little morphological and genetic evidence that would support their subspecific status. Praepedaliodes francinii n. sp. occurs at mid-elevations, and slightly higher in altitude in the north of the range (1500-1800 m) than in the south (1300-1500 m). It is generally among the most common species of the genus. It is associated with both primary and secondary cloud forests and can be observed wherever species of Chusquea bamboo is abundant.
Praepedaliodes exul (Thieme, 1905) (Figs 3a, b, 7a , b, 9g, h, 16d and 25) Pedaliodes exul Thieme, 1905: 59, 63-64, pl. 3, fig 32; D'Abrera, 1988: 850, fig [6] Pedaliodes poetica form exul; Weymer, 1912: 252, pl Male (Fig 3a, 16d) . Head. Antennae reaching 2/5 the length of costa, slender, dorsally dark brown, covered with rather sparse, minute, silver scales, ventrally orange, mostly naked, except for a few basal flagellomeres with sparse milky white scales, club mostly naked, made of 12 flagellomeres, slightly thicker than shaft, ventrally light orange; eyes blackish brown, densely hairy; labial palpi two times the length of head, covered mostly with blackish scales and hairy scales, considerably longer ventrally, except for a lateral row of sandy yellow scales; collar made of black elongated scales. Thorax: dorsally and ventrally black, sparsely scaly, tegulae covered with brown and golden scales; legs brown, tibiae and tarsi covered with greyish scales. Wings. FW (length: 25-28 mm) with a subacute apex and straight outer margins, very slightly produced below apex; fringes mostly brown except for some sandy yellow scales in the interspaces; FWD uniform blackish brown, lustrous and a shade lighter in the outer one-third; androconial patch not darker than the background, covering median one-fourth of wing surface, from discal cell distal edge to anal margin, entering discal cell. FWV grey brown and taupe brown, duller than on the dorsal surface, almost uniform, except for a few white scales in apical and subapical area, and occasionally for a faint, slightly lighter postdiscal line which separates a shade lighter distal from basal area; HW rounded with an undulating outer margin; fringes grey; HWD uniform blackish brown, lustrous, covered with long and rather dense hair in median half and along anal margin. HWV chocolate brown to blackish brown with a shade lighter postdiscal to submarginal band and a wavy blackish brown submarginal line; a mid-costal snow white streak of variable size, broken at Rs, extending to M 1 . Abdomen. dorsally covered with dark brown, ventrally and laterally with greyish brown scales. Male genitalia (Fig 7a, b) . Tegumen triangular in lateral view, dorsum gently arched; uncus two-thirds the length of tegumen dorsum, slender, ventrally slightly constricted near base, almost straight, with an acute tip; subunci slender, about the same width throughout, with sharp tip, two-fifths the length of uncus, slightly uplifted; pedunculus blunt, prominent; vinculum wide, short; saccus deep, the length of tegumen dorsum, same width as vinculum in lateral view; valva slender, the length of tegumen + uncus, almost gradually narrowing from base to apex, with a number or rather small protrusions on dorsum terminating with a prominent apical teeth-like process slightly uplifted; aedeagus slender, the length of saccus + valva, gently arched, with a sharp tip, smooth, spoon-like at base; proximal opening one-third the length of aedeagus. Female (Fig 3b) . Marginally larger (FW length: 26-29 mm), and lighter on both the upper and underside, medium brown, with somewhat more noticeable HWV pattern, otherwise similar. Female genitalia (Fig 9g, h) . Genitalia moderately flattened laterally in ventral view; papilla analis prominent, slightly irregular in lateral view, covered with rather dense setae, some of which, especially towards the apex considerably longer than the others; proximal unit, in lateral view, consisting of a well-sclerotized, narrow slat-like, smooth lamella postvaginalis, and two, strongly sclerotized, prominent lateral pocket-like folds with a heavily rippled surface, strongly compressed towards the entrance of ductus bursae; median unit with a wide slat-like, strongly sclerotized, lamella antegavinalis with smooth edges, touching but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a deep and rather wide incision and a very shallow concavity; ductus bursae half the length of corpus bursae, tubular, strongly sclerotized, wide and approximately the same width throughout, entrance of bursa with a slightly sclerotized bulbous structure in ventral position; seminal duct originating at the entrance of bursa; bursa copulatrix rounded, with two wide signa extending over two-thirds of its length.
This species was described based on three males and one female (Thieme 1905) overlooked the female specimen, recognizing errouneously all syntypes as male specimens, from the Brazilian state of Rio de Janeiro. There are, however, two high mountainous areas in that state, the Serra dos Órgãos, immediately north of the city of Rio de Janeiro, and the Serra da Mantiqueira shared between the states of Rio de Janeiro, São Paulo and Minas Gerais (Fig 25) . All examined specimens are from the latter range. This species occurs at higher elevations than most sympatric congeners and is found generally above 2000 m, most frequently at 2200-2400 m at the upper limit of cloud forests, where it is the dominant representative of Praepedaliodes. (prep. genit. 03/20.05.2012, 04/20.05.2012, 08/ 20.05.2012, 02/29.03.2013, 01/13.06.2013, 02/13.03.2015 
Diagnosis
All brown upperside as in other sympatric congeners; differs from P. francinii n. sp. and P. landryi n. sp. in wider wings, the slightly concave FW outer margin and a blunt apex; most notably differs from other congeners in the HWV pattern, particularly in the lack of any silver scaling or submarginal dots, and the shape of the postdiscal line which is well incurved basally in space CuA 1 -CuA 2 , and from P. exul by lacking a HWV white costal patch.
Description
Male (Fig 3c) . Head: Antennae reaching 2/5 the length of costa, slender, dark brown, naked, orange ventrally on the club, with 12 flagellomeres, only slightly thicker than shaft; eyes chocolate brown, densely setose; labial palpi two times the length of head, covered with blackish and brown hairy scales and laterally with some milky white scales; collar with taupe brown elongated scales. Thorax. Dorsally and ventrally black, sparsely scaly, tegulae covered with taupe brown scales; legs black, tibiae and tarsi covered with brown scales. Wings. FW (length: 24-26 mm) with a blunt apex, a gently concave outer margin slightly truncate below apex, fringes all brown except for a few whitish scales on tornus; FWD uniform seal brown, lustrous; androconial patch a shade darker, very large, covering median half of wing surface, from subapical area to anal margin, widely entering discal cell. FWV seal brown, lighter and duller than on the dorsal surface; a shade darker median patch, smaller than the area covered by the androconial patch on the dorsum; marginal area a shade darker, chocolate brown; HW rounded with an undulating outer margin; fringes brown; HWD uniform seal brown, lustrous, slightly hairy in basal, postbasal area and along anal margin. HWV seal brown, dull, with a light chocolate brown overcast from base to postdiscal line and along outer margin, the remaining area, from postdiscal to submarginal line a shade lighter; postdiscal line with a noticeable protrusion in CuA 1 -CuA 2 , directed basally; in some specimens a short and faint, whitish mid-costal streak, in some individuals faint, submarginal dots not apparent; in some individuals the postdiscal -submarginal area a shade lighter; marginal area marked with crimson red. Abdomen. Dorsally covered with black, ventrally and laterally with grey scales. Genitalia (Fig 7c, d) . tegumen subtriangular in lateral view, elongated vertically which is noticeable in its length between subunci and pedunculus base, as long as the gently arched dorsum; uncus two-fifths the length of tegumen dorsum, slender, ventrally slightly constricted near base, almost straight, with an acute tip; subunci slender, about the same width throughout, with a sharp tip, two-thirds the length of uncus, almost straight; pedunculus blunt, small; vinculum wide, short; saccus deep, the length of tegumen dorsum, same width as vinculum in lateral view; valva slender, marginally shorter than tegumen + uncus, noticeably wider in basal half, with three or teeth-like processes on dorsum, gradually larger from basal to distal one, one or two in basal one third, marking the end of the wider section, one, more prominent in the middle, and one subapical, noticeably longer than the remaining ones, uplifted, tip blunt; aedeagus slender, the length of saccus + valva, nearly straight, with a sharp tip, smooth, spoon-like at base; proximal opening two-fifths the length of aedeagus.
Female (Fig 3d) . Similar in size (FW length: 25-26 mm), wing colours are lighter brown, medium or chestnut, particularly on the HWV, which makes out better the pattern of lines and bands, and also the white costal spot is more noticeable, the reddish HWV pattern is, however, not apparent. Genitalia (Fig 9c, d) . Flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with sparse, and rather delicate setae of similar length throughout; proximal unit, in lateral view, consisting of a moderately sclerotized slat-like, narrow lamella postvaginalis extending into two, moderately sclerotized, prominent lateral pocketlike folds with a moderately rippled surface, strongly compressed towards the entrance of ductus bursae; median unit with a slat-like, rather wide and strongly sclerotized, lamella antevaginalis with smooth edges, touching but not merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with an incision and a barely noticeable shallow concavity; ductus bursae twothirds the length of corpus bursae, tubular, strongly sclerotized, compressed in the middle, entrance of bursa with a stout, strongly sclerotized bulb in dorsal position; ductus seminalis originating at the entrance of bursa; bursa copulatrix round, with two wide signa extending over twothirds of its length.
Etymology
Dedicated to a Polish medical doctor and amateur lepidopterist, Leszek Pawlak, the first author's companion on several entomological expeditions.
Comments
Praepedaliodes pawlaki n. sp. is found in the Serra da Mantiqueira, the Serra do Caparaó and the northern portion of Serra do Mar (Bocaina region) (Fig 26) , where it is parapatric below its relative P. exul (Fig 25) Southwards in the Serra do Mar it is replaced allopatrically by another ally, P. zaccae Dolibaina, Dias & Pyrcz n. sp. (Fig 27) . Genetic evidence clearly shows that P. pawlaki n. sp., P. exul, P. sequeirae n. sp. and P. zaccae n. sp. are closely related species, but there is enough morphological evidence sustaining their separate status, and when it comes the former three, they are ecologically separated in altitude. Praepedaliodes pawlaki n. sp. occurs at 1500-1600 m generally. Praepedaliodes exul occurs at higher elevations, and P. sequeirae n. sp. even higher, above 2300 m. Praepedaliodes pawlaki n. sp. is rather uncommon and restricted to well-preserved patches of forest where it flies in small clearings with abundant species of Chusquea. On the Pico do Itapeva, in the Serra da Mantiqueira, it is syntopic with P. francinii n. sp. and P. landryi n. sp. It never comes to the ground level, and can be observed frequently when feeding on the nectar of different species of trees in the subcanopy. (prep. genit. 04/ 08.04.2015 J. Lorenc, prep. genit. 04/10.06.2015 J. Lorenc, prep. genit. 302/16.12.2015 
Diagnosis
All brown upperside as in other sympatric congeners; differs from P. pawlaki n. sp., P. landryi n. sp. and P. francinii n. sp. in wider, rounded hindwings; little patterned underside most similar to P. pawlaki n. sp. but without any trace of reddish margins, and to P. exul but with lighter HWV ground colour and without the characteristic HWV white costal patch; considerably smaller than P. duartei n. sp.
Description
Male (Fig 3e) . Head. Antennae reaching 2/5 the length of costa, slender, dark brown, ventrally orange, naked, club with 12 flagellomeres, only slightly thicker than shaft, ventrally orange; eyes chocolate brown, densely setose; labial palpi two times the length of head, covered with blackish brown hairy scales, with a lateral row of sandy yellow scales; collar with brown elongated scales. Thorax. Dorsally and ventrally black, covered with rather dense brown and golden scales, tegulae covered with brown scales with a dark blue sheen; legs brown, tibiae and tarsi covered with brown and grey yellow scales. Wings. FW (length: 24-27 mm) with a blunt apex and straight outer margins, marginally truncate below apex; fringes very short, intermittently brown and sandy yellow; FWD uniform chocolate brown, lustrous; androconial patch a shade darker, very large, covering median half of wing surface, from discal cell distal edge to anal margin, including distal half of discal cell. FWV chocolate brown, a shade lighter than on the dorsal surface, lustrous; without any pattern except for a faint, sinuate, submarginal darker brown line. HW rounded with an undulated outer margin; fringes very short, brown; HWD uniform chocolate brown, lustrous, sparsely hairy along anal margin. HWV chocolate brown with a darker basal, postbasal and marginal areas, a faint, slightly lighter wide median band with an irregular, outer edge, and a noticeable basal notch on vein CuA 2 . Abdomen. Black, dorsally covered with dark brown, ventrally and laterally with grey brown scales. Genitalia (Fig 7e, f) . Tegumen subtriangular in lateral view, elongated vertically which is noticeable in its length between subunci and pedunculus base, as long as the gently arched dorsum; uncus two-fifths the length of tegumen dorsum, slender, ventrally slightly constricted near base, almost straight, with an acute tip; subunci slender, about the same width throughout, with a sharp tip, two-thirds the length of uncus, almost straight; pedunculus sharp, small; vinculum wide, short; saccus deep, the length of tegumen dorsum, slightly wider than vinculum in lateral view; valva slender, as long as tegumen + uncus, wider in basal half, then gradually narrowing, dorsal surface irregular with several small protrusions, terminating with a long apical, sharp, uplifted process; aedeagus slender, marginally longer than saccus + valva, nearly straight, with a sharp tip and a noticeable crest, otherwise smooth, spoon-like at base; proximal opening two-fifths the length of aedeagus. Female (Fig 3f) . Slightly larger , with a much more scalloped HW outer margin. FWD and HWD colour pattern lighter, sepia brown. FWV and HWV also lighter, pale sepia brown with a much better marked pattern; FWV with an irregular postdiscal line extending from costa to vein CuA 2 , basally dusted with chocolate brown; a series of minute subapical, yellow dots; and a submarginal irregular line defining a darker brown marginal area; some whitish scales in the apical area. HWV with a similar pattern of bands as in the male, but more contrasting, because of the chocolate edging of the postdiscal and submarginal band; a row of seven minute, yellow submarginal dots. Genitalia (Fig 9a,  b) . Moderately flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered mostly with short and delicate setae, except for some considerably longer ones near apex; proximal unit, in lateral view, consisting of a sclerotized narrow, smooth lamella postvaginalis extending into two, strongly sclerotized, prominent lateral pocket-like folds with a heavily rippled surface, compressed towards the entrance of ductus bursae; median unit with a slat-like, wide and strongly sclerotized lamella antevaginalis with smooth edges, touching but not merging ventrolaterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a wide incision; ductus bursae half the length of corpus bursae, tubular, strongly sclerotized, extremely wide at base, twice as the width in the middle, entrance of bursa with a moderately sclerotized irregular bulbous structure in ventral position; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over three-fifths of its length.
Etymology
This species is dedicated to our friend Dr. Thamara Zacca, a Brazilian entomologist, author of several papers dedicated to Satyrinae butterflies.
Comments
This species is the only Praepedaliodes found exclusively in the south of the Atlantic Forest, most specifically in the Serra do Mar (Serra da Graciosa, Morro do Anhangava) and the Serra Geral from Paraná and Santa Catarina (Fig 27) . It is most closely related to P. exul + P. pawlaki n. sp., as indicated by molecular evidence, and their affinities can be seen in male genitalia and HWV colour patterns. Their separate specific status is sustained by consistent external morphological differences. In the Serra do Mar in Paraná, the species occurs from 800 to 1700 m, where males are frequently seen on the top of the Morro do Anhangava (~1400 m) and Morro do Araçatuba (~1700 m), where their fast and irregular flight made their collection difficult. In Urupema, further south, the species flies at altitudes around 1500-1700 m where it is not rare. The species has not been found east of Urupema in the Serra do Corvo Branco range at 1200-1300 m where P. francinii n. sp. was common and P. landryi n. sp. was also recorded. 
Praepedaliodes sequeirae
Diagnosis
Differs from other sympatric congeners in the all blackishbrown upperside which is darker than in other species, and most notably in the narrower wings, and truncate FW apex, as well as in the lack of any HWV pale pattern, except for a faint costal streak in some individuals.
Description
Male (Fig 2e) . Head. Antennae reaching 2/5 the length of costa, slender, composed of 39 flagellomeres, orange, covered with dense black scales, particularly in basal half and on dorsal side, and sparse sandy yellow scales, club, with 12 flagellomeres, only slightly thicker than shaft; eyes lustrous, chocolate brown, densely setose; labial palpi two times the length of head, covered with blackish and chestnut hairy scales and laterally with some sparse golden scales; collar with taupe brown and sandy yellow elongated scales. Thorax. Dorsally and ventrally black, covered with rather dense and long brown and golden brown scales, tegulae covered with taupe brown scales; legs black, femora, tibiae and tarsi covered with dense brown scales, with sparse sandy yellow scales and numerous black spines. Wings. FW (length: 24-26 mm) elongated, with an acute apex, outer margin truncate below apex and a gently concave, fringes all grey brown except some golden scales at vein ends; FWD uniform blackish brown, lustrous; androconial patch a shade darker, limited to median part of the wing, along distal edge of discal cell, marginally penetrating into it, compact. FWV dark brown, a shade lighter than on the FW, almost uniform except for the blackish costa and some sparse white scales along outer margin. HW oval with a slightly undulating outer margin; fringes grey brown; HWD uniform blackish brown, lustrous, densely scaly in basal, postbasal and median areas. HWV uniform dark brown, with lilac and grey scales concentrated along outer margin along veins, in some individuals a faint, dirty white mid-costal streak. Abdomen. Black, dorsally covered with brown scales and dense hair scales, especially in basal part, ventrally and laterally covered with grey brown scales. Genitalia (Fig 5e, f) . Tegumen subtriangular in lateral view, elongated vertically which is noticeable in its length between subunci and pedunculus base, as long as the gently arched dorsum; uncus two-fifths the length of tegumen dorsum, slender, with a small ventral constriction near base, almost straight, with an subacute tip; subunci stout, gradually narrowing towards a subacute apex, half the length of uncus, almost straight; pedunculus sharp, small; vinculum wide, short; saccus deep, marginally shorter than tegumen dorsum, same width as vinculum in lateral view; valva stout, slightly shorter than tegumen + uncus, noticeably wider in basal half, dorsally covered with minute spines in apical twothirds, with one massive dorsal process marking the end of the wider section and one short, teeth-like subapical process, tip blunt; aedeagus slender, slightly longer than saccus + valva, nearly straight, with a sharp tip and a spiny crest, otherwise smooth, spoon-like at base; proximal opening two-fifths the length of aedeagus.
Female (Fig 2f) . Sexual dimorphism slight, size nearly similar (FW length: 25-26 mm), and expressed in the lighter auburn brown of the FWD and HWD of the female, and russet brown FWV and HWV, with a light overcast of golden yellow scales, on the FW subapical area and on most of the median area of the HW, underlying a lighter median band. Genitalia (Fig 9e, f) . Flattened laterally in ventral view; papilla analis prominent, gently rounded in lateral view, covered with short but rather dense, delicate setae, somewhat longer at apex; proximal unit, in lateral view, consisting of a wellsclerotized slat-like, smooth lamella postvaginalis extending into two, moderately sclerotized, prominent lateral pocket-like folds with a strongly rippled surface, compressed towards the entrance of ductus bursae; median unit with a slat-like, strongly sclerotized and wide lamella antevaginalis with smooth edges, narrowly merging ventro-laterally with lamella postvaginalis, enclosing from above the entrance to ductus bursae, with a shallow but well-marked concavity; ductus bursae half the length of corpus bursae, tubular, strongly sclerotized, moderately wide and slightly compressed in the middle, entrance of bursa with a moderately sclerotized bulbous structure in ventral and a fold in dorsal position; ductus seminalis originating at the entrance of bursa; bursa copulatrix oval, with two wide signa extending over half of its length.
Etymology
This species is dedicated to the late Dr. Vanessa Sequeira, a Portuguese-German-Brazilian biologist, ecologist and environmental activist.
Comments
This is perhaps the most intriguing species of Praepedaliodes, the only narrow endemic species, which is found only in the Itatiaia massif (Fig 28) , and it is also the species that occurs at the highest elevations within the genus. Its habitat is the forest -alpine grassland transitional zone covered with dense, dwarf species of Chusquea. Praepedaliodes sequeirae n. sp. is morphologically quite exceptional. Its wings are elongated and the pattern is simplified, and the overall appearance is strongly reminiscent of some Andean paramo dwelling Pronophilina suggesting that adaptations to high elevation open habitat may lead to parallel evolution. Praepedaliodes sequeirae n. sp. externally resembles the Andean páramo and puna genera Altopedaliodes Forster, 1964 or Punapedaliodes Forster, 1964 . Morphologically P. sequeirae n. sp. is so different from all other Praepedaliodes that Zikán & Zikán (1968) mentioned this taxon as an undescribed species of the genus Faunula C. Felder & R. Felder, 1867 . Its male genitalia is unlike any congener, with a short valva culminating dorsally with a massive process. Its relationships with P. exul + P. pawlaki n. sp. are revealed by the slender uncus and subunci and supported by molecular data.
Genetic divergence and phylogenetic inference
The Bayesian analysis of molecular data showed that the genus Praepedaliodes is a strongly supported monophyletic clade. The internal organization showed that the genus can be roughly separated into five groups: (1) P. phanias + P. duartei n. sp.; (2) P. francinii n. sp.; (3) P. landryi n. sp.; (4) P. amussis + P granulata; and (5) P. sequeirae n. sp. + (P. exul + P. pawlaki n. sp. + P. zaccae n. sp.) (Fig 17) . Except by the last three, all species of Praepedaliodes are well supported by molecular data. However, DNA barcodes not always allow to discriminate between closely related but ecologically and morphologically different species (Burns et al 2007) . Intraspecific barcode distances ranged from 0 to 2.6%, and interspecific distances ranged from 0 to 10.5%, in some cases overlapping with the former. The genetic distances among the analysed species of Praepedaliodes are presented (Fig 18 and Table 2 ).
Discussion
Diversity and distribution patterns
The genus Praepedaliodes proves far more diverse than hitherto recognized. Its species richness prior to this study was only four, whereas it has now more than doubled to ten. Since most high elevation habitats in the region were thoroughly sampled and numerous collections examined, this figure most probably represents the total number of species of Praepedaliodes, unless some of the allopatric populations of P. phanias are attributed a separate specific status. This is not the only example of an Atlantic Forest genus of Satyrinae whose species richness has increased considerably due to r e c e n t s t u d i e s . A n o t h e r e x a m p l e i s t h e g e n u s Moneuptychia Forster, 1964 belonging to the subtribe Euptychiina, a predominantly premontane and montane genus whose species also increased from two to eight in the last decade (Freitas 2007 , Freitas et al 2010 , 2015 , with at least five more undescribed species identified (Freitas et al in prep.) .
The generic range of Praepedaliodes extends along most of the Atlantic Forest, however most species are restricted to coastal ranges, and the generic distribution overlaps entirely with the area of distribution of the bamboo species of the genus Chusquea, the larval host plants (Fisher et al 2014) . Only one species, P. phanias, is widespread throughout this vast region and is found in its western part, as far as the province of Misiones in Argentina and eastern Paraguay. Other representatives of Praepedaliodes are geographically more restricted, even if only one species, P. sequeirae n. sp., is a single mountain range endemic. The Serra da Mantiqueira appears to be the diversity hot-spot of the genus with as many as seven species occurring in this range (P. phanias, P. amussis, P. exul, P. francinii n. sp., P. pawlaki n. sp., P. landryi n. sp. and P. sequeirae n. sp.), five of which also found in the northerly, in the isolated Serra do Caparaó. In the parallel northern portion of Serra do Mar (including Serra dos Órgaos), seven species are also known to occur (P. phanias, P. granulata, P. amussis, P. exul, P. duartei n. sp., P. francinii n. sp. and P. landryi n. sp.), including five shared with the Mantiqueira range and two, P. granulata and P. duartei n. sp., which are found only along the coast. To the south (from Paraná to Rio Grande do Sul), seven species are also present, including three shared with the Serra da Mantiqueira (P. phanias, P. landryi n. sp. and P. amussis) two shared with the Serra do Mar (P. granulata and P. duartei n. sp.), P. francinii n. sp. (occurring in both Serra do Mar and Serra da Mantiqueira) and one restricted to southern Brazil, P. zaccae n. sp. In the southernmost portion of this range, the Serra Geral, six species are known, including P. zaccae n. sp. In the Serra dos Órgãos part of the Serra do Mar mountain range, only four species are known so far, P. phanias, P. exul, P. landryi n. sp. and P. pawlaki n. sp.; however, sampling has been rather limited there so far. One species of Praepedaliodes has been reported from the highlands of Belo Horizonte in the NW extreme of the Atlantic Forest, P. landryi n. sp. in the superficially sampled region of Serra do Cipó, in the south portion of the Espinhaço mountain range (G. C. N. Pereira, pers. comm.), and other additional species of Praepedaliodes are likely to be present (such as P. phanias, P. francinii n. sp. and P. amussis).
Distribution patterns of individual species are unlike those of most Andean cloud forest Pronophilina suggesting a different evolutionary history of Praepedaliodes. In the Andes, current topographical and ecological barriers generally constitute distributional limits for species, and higher and more elevated mountainous ranges often harbour several narrow range endemics. Examples are numerous among Pedaliodes, a genus closely related to Praepedaliodes. In the northern Andes, major valleys separating large mountainous chains (Adams 1985 , 1986 , Pyrcz & Rodríguez 2007 , Pyrcz et al 2009 , 2011 . In the Brazilian Atlantic Mountains, there is no such obvious pattern. For example, all the species of Praepedaliodes occurring in Serra do Caparaó, a topographically and geographically isolated massif reaching high elevations, are also found in the Serra da Mantiqueira. These include even the species occurring at high elevations, generally at or above 2000 m, such as P. pawlaki n. sp. and P. exul. In addition, most species occurring in the latter range are found across the São Paulo basin in the Serra do Mar. The lowering of terrain in southern São Paulo and northern Paraná State, which separates the Serra de Mantiqueira from the Serra do Mar and the Serra Geral, does not seem to constitute any distributional barrier for Praepedaliodes. The only narrow endemic species among the Praepedaliodes is P. sequeirae n. sp., a taxon restricted to the high elevation in the Itatiaia massif in the Serra da Mantiqueira.
The genus Praepedaliodes reaches its highest diversity at mid to high elevations in Brazil; the peak species richness is reached at 1400-1600 m (Fig 29) . However, there is no single area where actually such a species richness is actually attained, because some of the mid-elevation species are allopatric in the Serra de Mantiqueira and the Serra do Mar. Therefore, the highest single site diversity recorded is six species at 1800 m in the Serra da Mantiqueira. The lowest elevation reported for any member of Praepedaliodes is 10-200 m for P. phanias in Misiones (Argentina) and the neighbouring area of Brazil, and in southernmost Brazil (Pelotas) and Uruguay. The highest reported elevation is slightly above 2500 m for P. sequeirae n. sp. in the Itatiaia massif.
It is interesting to note that the abundance of all species of Praepedaliodes is typically low, in particular compared to the species of Pedaliodes and other related genera occurring in the Andes, such as Panyapedaliodes, Altopedaliodes and even some Praepronophila and Pherepedaliodes Forster, 1964 . Despite the high abundance of host plants of the genus Chusquea in the montane cloud forests of SE Brazil, adults of Praepedaliodes are spatially restricted and are relatively uncommon in the field. This phenomenon certainly deserves some attention, but no working hypothesis can be advanced at this stage. Moreover, contrary to the Andean species of Pedaliodes complex, baits consisting of carrion or dung are ineffective and seldom attract individuals of Praepedaliodes. Again, quite unlike Andean Pedaliodes, adults of both sexes rather often visit flowers, particularly red, violet or pink ones, of various plants, preferably in the subcanopy (although P. phanias seldom visits flowers). Finally, pointing out some behavioural differences, species of the genus very rarely come to the ground to feed on decomposing matter or minerals, and are seldom attracted to fruit baits (except P. phanias, which is regularly sampled in fruit baited traps), as is commonly observed among Andean Pronophilina.
Comparative taxonomy
Although the monophyly of Praepedaliodes is strongly supported by DNA based data, morphological evidence is less compelling. There are few salient synapomorphies in adult morphology that would support the separation of this genus from Pedaliodes complex.
While male genitalia have proven highly informative in the studies of the relationships of various groups of Neotropical Satyrinae, and in particular in assessing the affinities of the genera within the extremely species-rich Pedaliodes section, here, male genitalia of Praepedaliodes are of more limited systematic value. Male genitalia of Praepedaliodes present a series of diagnostic characters, in particular the shape of uncus (stout, curved downwards in the middle) and valva (with a spiny dorsum instead on single, prominent processes), whose combination allows identification with some confidence of a species as belonging to this genus. However, in particular, both the uncus (slender and straight) and the slender valva (with a smooth dorsum and one prominent process) of P. amussis are unlike all remaining Praepedaliodes, and based on genital morphology it is reminiscent of some Andean Panyapedaliodes (Fig 12e) rather than with Praepedaliodes, or indeed of Pedaliodes (sensu stricto) (Fig 12f) . Nevertheless, despite these "aberrant" features of the male genitalia, P. amussis is clearly part of Praepedaliodes based on molecular evidence.
For the first time, the female genitalia of all species of Praepedaliodes were studied, and they showed several informative characters in evaluating infrageneric affinities within Praepedaliodes, but also in indicating its intrageneric relationships. In particular, all species of Praepedaliodes present a salient synapomorphy: large lateral pockets of proximal unit with rippled surface. These pockets are ventral extensions of the lamella antevaginalis, and although strongly sclerotized slat-like lamellas are present in Pedaliodes (sensu stricto), such additional structures have not been observed in any other taxa of Pedaliodes complex. The shape and structure of the surface of these pockets are highly species-specific, and indicate some possible closer affinities between the various species of Praepedaliodes. In particular, in P. pawlaki n. sp., P. exul, P. sequeirae n. sp. and P. zaccae n. sp., the ripple pattern sculpturing the surface of the pockets is similarly shaped and directed. Both lateral pockets and lamella postvaginalis are similar in P. granulata and P. francinii n. sp. The lateral compression of the female genitalia is unique to P. phanias and P. amussis, as is the connection between lamellae ante-and postvaginalis. The ductus bursae is strongly sclerotized in all known species of Praepedaliodes as it is in several genera of the Pedaliodes complex, including Corderopedaliodes and Physcopedaliodes but not in Panyapedaliodes or in P e d a l i o d e s ( s e n s u s tr i c t o ) . H ow e v e r , o n l y i n Praepedaliodes is the presence of a bulbous sclerotization at the opening of ductus bursae into the corpus bursae is observed.
Phylogeny and Evolutionary Pathways
This research, as well as previous phylogenetic studies, indicates that Praepedaliodes is related to other genera of Pedaliodes complex. The resolution of the molecular analysis data did not help identify with certainty the most closely related Andean clade of Praepedaliodes, as neither did previous works concerned with the phylogenies of Satyrinae (Peña et al 2006) . DNA sequence data indicate a closer relationship to the clade of Punapedaliodes Forster and Parapedaliodes Forster, 1964 . This result is intriguing, since the two extant species of Punapedaliodes are puna specialists restricted to high elevation habitats in Peru and Bolivia. These species therefore likely only recently radiated from ancestral Pedaliodes when boreal vegetation evolved in the Andes, a phenomenon which occurred in the late Pleistocene (Hooghiemstra & Van der Hammen 2004) , while all species of Praepedaliodes are restricted to forest habitats (except for P. sequeirae n. sp. which occurs in the forest-grassland ecotone). Interestingly however, two species of a recently described Satyrinae genus Stegosatyrus Zacca, Mielke & Pyrcz, 2013 also occur in puna habitat in Peru and Bolivia, and in SE Brazil, although all the species of Stegosatyrus are grassland specialists (Zacca et al. 2013) . These relationships suggest some biogeographical affinity between high elevation grassland Andean habitats and southeastern Brazil. In contrast, the other probably most closely related genus, Parapedaliodes is found at mid-to low elevations (below 1000 m) along the Pacific coast of the Andes in Peru and Ecuador. It occurs in dry forests and occasionally even in open meadows, and is not strictly associated with cloud forest bamboos as it also feeds on secondary Poaceae (Pelz 1997) . It is therefore more prone to dispersal than most Pedaliodes as it does not require a dense cloud forest cover. The next most closely related genus in terms of genetic distances is Physcopedaliodes. This genus is monobasic and its only representative, Physcopedaliodes physcoa, occurs in central (P. physcoa marulla Thieme, 1905) and southern tropical and subtropical Andes (P. physcoa micromaculata Forster, 1964) . Physcopedaliodes physcoa is worth mentioning, as this is the only member of Pedaliodes complex that occurs at low elevations (below 500 m) and is actually found in the south-central Bolivian plains. Interestingly, during the austral summer P. physcoa flies at higher elevations, while during winter individuals are found across the plains, which suggests a tolerance to lower temperatures. On the other hand, a comparison of male and female genital morphology of Praepedaliodes with other genera of the Pedaliodes complex suggests that Panyapedaliodes may be the most closely related genus. A broader study with additional molecular markers is therefore needed to unveil the affinities of the genus Praepedaliodes.
Pleistocene paleoclimatic events had apparently little influence on Praepedaliodes divergence and speciation, contrary to what has been observed in the Andes (Casner & Pyrcz 2010 , Pyrcz 2010 . The currently observed widely disjunct distributions of species such as P. exul, P. landryi n. sp. and P. francinii n. sp., found in isolated ranges such as the Serra do Caparaó, Serra de Mantiqueira, and in the latter two species, also the Serra Geral apparently has not had any noticeable effect on their phenotypic differentiation, and the cumulative effects of genetic drift are not observed in their genetic divergence.
Although the genus Praepedaliodes possibly evolved in the Atlantic Forest, the preliminary phylogenetic results clearly show that it is nested inside a large clade composed almost exclusively of Andean species. This suggests that the ancestor of Praepedaliodes arrived from the Andes dispersing through ecological corridors during cooler and more humid paleoclimatic periods, when suitable vegetation spread from the south-central Andes across the Chaco to connect with the south Brazilian highlands (van der Hammen & Hooghiemstra 2000) . Species of Praepedaliodes strictly depend on the presence of species of Chusquea, their larval hostplants, and the current distribution of these small bamboos shows a gap (900 km) across the Chaco, possibly related to the low overall rainfall in that area. In addition, based on the preliminary phylogeny here presented, not only an Andean origin of Praepedaliodes is inferred, but also the clade that is sister to all remaining species in the genus includes P. phanias, the most widely widespread species in the genus, and P. duartei, the species most adapted to lowland habitats. However, only a study of character state distribution based on a strongly supported, more broadly sampled phylogeny will provide insights about the possible patterns of evolution and diversification in the genus Praepedaliodes (Magaldi et al in prep.).
